Case: We describe the case of a pseudoaneurysm of the dorsalis pedis artery that developed following a repeat ankle arthroscopy for persistent osseous impingement. The patient underwent attempted fluid aspiration for a presumed effusion, and ultimately experienced rupture of the pseudoaneurysm with substantial blood loss, which required emergency vascular repair.
A nterior tibial artery and dorsalis pedis artery pseudoaneurysms are relatively rare complications of ankle arthroscopy and other ankle manipulations or injuries. However, accurate diagnosis and appropriate treatment are crucial because pseudoaneurysms can lead to thrombosis, distal embolization, hemorrhage, or rupture. Unlike true aneurysms, which involve all 3 layers of the arterial wall, pseudoaneurysms are caused by leakage of blood from an artery, which is contained by adventitia and perivascular tissue, with persistent communication between the originating artery and the resultant adjacent cavity. Pseudoaneurysms, unlike true aneurysms, are most often caused by trauma or vascular instrumentation (e.g., arterial access).
Ankle arthroscopy poses a legitimate risk of vascular injury to the anterior tibial or dorsalis pedis arteries because of the proximity of these vessels to the joint. The rate of tibial artery pseudoaneurysms following arthroscopy has been reported at approximately 0.008%, and dorsalis pedis artery pseudoaneuryms are thought to be even less common 1 . In most cases, arterial pseudoaneurysms of the ankle and foot present as pain, swelling, and/or an expanding pulsatile mass after an inciting trauma or procedure, but they can also be asymptomatic. They vary in size and are often misdiagnosed as lymphoceles, abscesses, or hematomas. We present the case of a pseudoaneurysm of the dorsalis pedis artery that was complicated by rupture.
The patient was informed that data concerning the case would be submitted for publication, and he provided consent.
Case Report
A 52-year-old Caucasian man with a medical history of hypertension and multiple psychiatric conditions, including anxiety, schizoaffective disorder, and posttraumatic stress disorder, had a remote history of a fall from a cliff that had resulted in a fracture of the left ankle. Given persistent pain, he underwent a left ankle arthroscopic debridement with removal of talar and tibial osteophytes 18 years after the fall. He had remained very active, running 1 to 2 miles a day, but because of increasing ankle pain from recurrent osteophytes in the anterolateral aspect of the tibia (Figs. 1-A and 1-B), he underwent a second arthroscopy 4 years after the initial arthroscopic debridement. A 2.7-mm arthroscope was used with initial incisions of approximately 4 mm. Because several of the osseous impingement lesions were large and located anterolaterally, the medial arthroscopic portal was extended into an arthrotomy portal, enabling complete removal of all of the anterior osseous impingements and loose bodies with use of an osteotome and rongeur. The capsule and anterior soft tissues were carefully retracted with a blunt retractor throughout the ostectomy. Two months later, postoperative radiographs showed eradication of the tibial and talar osteophytes, as well as a well-aligned ankle mortise (Figs. 1-C and 1-D).
On physical examination, the patient was noted to have mild tenderness and well-circumscribed swelling on the anterolateral aspect of the ankle, which initially was thought to be an effusion or hematoma; he was treated with conservative management. The swelling continued to increase in size. At the 6-month follow-up, a needle aspiration for joint effusion was performed. In order to avoid the neurovascular bundle, the aspiration was attempted from a far lateral approach with an 18gauge needle; there was no return of fluid from the joint. The patient was then scheduled for magnetic resonance imaging (MRI) for additional evaluation of the growing mass, which now resembled a cystic structure near the ankle joint (Figs. 2-A and 2-B). Subsequently, the patient noticed a progressive increase in the size of the mass, including some drainage, but he did not seek medical attention. He presented to the orthopaedic clinic for a scheduled follow-up appointment to discuss the MRI findings, and he was found to have a large pulsatile and bleeding mass with some skin necrosis. Pressure was immediately applied, and he was urgently transported to the emergency department (ED) for additional assessment and treatment. Review of the MRI demonstrated a pseudoaneurysm of the dorsalis pedis artery.
Upon arrival at the ED, the patient was pale, lightheaded, and diaphoretic; these symptoms improved with fluid resuscitation. He had lost an estimated 800 mL of blood. A radiograph taken in the ED after resuscitation showed a substantial increase in the size of the pseudoaneurysm (Fig. 2-C) . Physical examination revealed a 6 · 6-cm ulcerated mass with overlying Figs. 1-A through 1-D Radiographs. Anteroposterior ( Fig. 1-A) and lateral ( Fig. 1-B ) views of the ankle prior to the second operation for recurrent ankle pain.
There is prominent osseous spurring at the distal part of the medial malleolus and the adjacent medial talus with impingement, and there is a dorsal osteophytosis of the talonavicular joint. Anteroposterior ( Fig. 1-C) and lateral ( Fig. 1-D) views of the ankle 2 months after the second operation for recurrent ankle pain. A large dorsal osteophyte had been removed. A radiopaque soft-tissue mass is seen in the anterior aspect of the ankle. skin necrosis around the left lateral malleolus ( Fig. 3) . No motor or sensory deficits were evident.
The patient was immediately taken to the operating room for evacuation of the hematoma and repair of the ruptured pseudoaneurysm ( Fig. 4 ). After blunt evacuation of the hematoma, proximal vascular control of the pseudoaneurysm was obtained with a tourniquet in place. An anterior incision over the ankle was made to gain proximal control of the anterior tibial artery. The tourniquet was released, revealing 2 punctate areas of active bleeding within the pseudoaneurysm capsule. While the initial plan had been to ligate the dorsalis pedis artery (there was an intact posterior tibial artery), placement of a simple 6-0 PROLENE suture (Ethicon) after evacuation of the hematoma resulted in primary repair of the artery and hemostasis with intact distal perfusion.
The postoperative course was unremarkable. The skin defect was treated initially with wet-to-dry dressings, and subsequently, negative pressure dressings were used. The wound had (Fig. 2-A) and sagittal ( Fig. 2-B ) T2-weighted MRI views of the ankle and foot showing a cystic mass near the anterior aspect of the ankle joint. These images were obtained 1 day after the attempted needle aspiration for the persistent fluid collection that was evident 6 months after the ankle arthrotomy. Radiograph (Fig. 2-C completely healed with no additional arterial complications within 4 months ( Fig. 5) . At the 1-year follow-up, the patient was pain-free, he was walking 2 to 3 miles a day, and the foot and ankle were completely neurovascularly intact with palpable pulses.
Discussion
T his case underscores the importance of prompt identification and diagnosis of post-arthroscopic pseudoaneurysms, which are rare but potentially dangerous complications of ankle surgery. While similar cases of pseudoaneurysms of the anterior tibial artery exist in the literature [2] [3] [4] [5] [6] [7] [8] , this particular case is notable for the dorsalis pedis artery location, the size of the pseudoaneurysm, the late presentation, and the eventual rupture.
Variations in the presentation of pseudoaneurysms make initial misdiagnosis common. The majority of pseudoaneurysms present within 3 weeks of the inciting injury or surgery; however, late presentations of up to 5 years have been reported 3 . Arterial pseudoaneurysm is a common complication of cardiac interventions, with rates of femoral artery pseudoaneurysm formation as high as 7% 9 . In the pedal arteries, which are much less likely to be the site of vascular access, orthopaedic procedures are more commonly the cause of pseudoaneurysms. In a recent literature review by Yu et al., only 8 of 33 reported pseudoaneurysms around the foot and ankle affected the dorsalis pedis artery, and only 1 of these was attributed to ankle arthroscopy 3 . Although the rate of pseudoaneurysm formation is approximately 0.008% following ankle arthroscopy, the increasing frequency of ankle arthroscopy has driven up rates of anterior tibial artery pseudoaneurysm formation 1 . Nerve injury, however, continues to be the most common complication of ankle arthroscopy, at a rate of 1.9% 10 .
Arthroscopic ankle surgery is associated with pseudoaneurysms because of the potential for arterial-wall injury during Preoperative photographs showing the ruptured dorsalis pedis artery pseudoaneurysm, which led to skin necrosis and the formation of a 6 · 6-cm hematoma. the procedure and because prominent hardware or osseous exostoses can also cause damage to arterial walls, accounting for many cases of late-onset pseudoaneurysms 3, 4, [11] [12] [13] . During ankle arthroscopy, the most at-risk artery is the anterior tibial artery because of the location of the anterior portals and the variation in vascular anatomy of the foot and ankle. The anterocentral portal site for arthroscopy is often avoided in favor of an anterolateral portal in order to decrease the risk of injuring the anterior tibial artery 3, 14 . However, deviation of the anterior tibial artery toward the anterolateral port site is present in 6.3% of patients, making preoperative confirmation of vascular anatomy a crucial part of ankle arthroscopy 8 . Furthermore, in 2% to 12% of patients, the dorsalis pedis artery arises aberrantly from the peroneal artery 15, 16 . In our patient, existing scarring and the need to extend the typical arthroscopic portal site into an arthrotomy increased the risk that the artery wall would be damaged during removal of the osteophytes.
A thorough postoperative physical examination and a low threshold for imaging are key to early detection and prevention of additional complications. When the history and physical examination are concerning for pseudoaneurysm, the diagnosis can be confirmed by color Doppler sonography or angiography, which typically demonstrate a cystic outpouching from the artery with a "to-and-fro" appearance of blood flow 17 . Adjunctive imaging modalities, including MRI/MR angiography or computed tomography angiography, can also be used to better evaluate surrounding soft tissue as well as the structure of the pseudoaneurysm itself. The threshold for advanced imaging to rule out pseudoaneurysm in post-arthroscopic swelling should be low; additionally, careful consideration is required prior to attempting needle aspiration of a late-presenting postoperative expanding mass.
To our knowledge, this is the first reported case of a ruptured pseudoaneurysm of the dorsalis pedis artery 3, 4, 11, [18] [19] [20] . The acute nature and presentation to the emergency room as well as the overlying skin necrosis suggested that the rupture occurred just prior to the patient's appointment; he gave a vague history of feeling a sudden pain in the ankle while riding a stationary bicycle.
External compression and close monitoring can often prevent pseudoaneurysm progression; however, rapid expansion, hemorrhage, and embolization are indications for surgical in-tervention 7, 18 . A variety of techniques for treating pseudoaneurysms have been described, and the chosen method often depends on the size of the lesion and the surgeon's preference. The primary treatment methods include conservative monitoring with external compression, coil embolization, placement of a stent graft, ligation, thrombin injection, and aneurysmectomy 3, 13, 20, 21 . To our knowledge, no studies have identified the optimal treatment method; however, a review of endovascular repair of crural artery pseudoaneurysms noted a high rate of occlusion of the stent graft 19 . In our patient, the unusually large size of the aneurysm, the rupture, and the necrosis of the surrounding tissue made open aneurysmectomy the only viable treatment option. Given his relative young age, his active lifestyle, and the focal nature of the injury, the decision was made to repair the artery rather than to ligate it in order to preserve inline flow to the foot.
This case report demonstrates the potential for rupture of post-arthroscopic pseudoaneurysms. This diagnosis should be considered in patients with pain and a growing mass after an intervention or trauma to the immediate area. Accurate diagnosis with early use of imaging modalities and rapid treatment can decrease the morbidity and potential complications associated with this rare problem. n
